Melioidosis is caused by the gram-negative bacillus Burkholderia pseudomallei, endemic to northern Australia and Southeast Asia. We present a patient who traveled to Mexico, returned to the United States, and developed progressive manifestations of melioidosis, culminating as central nervous system disease. Standard therapy was contraindicated, and a prolonged intensive phase was employed.
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CASE REPORT
A 60-year-old woman presented to a hospital in Rochester, New York, with fever and cough, 1 week after a 9-day stay in Cabo San Lucas, Baja California Sur, Mexico, in late August to early September 2017. There, she experienced construction near her residence and heavy rainfall, overlapping with the arrival of Tropical Storm Lidia. Her history was notable for progressive multiple myeloma (diagnosed 13 years previously, recently treated with carfilzomib, lenalidomide, and dexamethasone), pulmonary embolism (on warfarin), penicillin allergy (anaphylaxis), and a travel history additionally notable for 2 Caribbean cruises in 2009 and 2010. Chest x-ray revealed an infiltrate, she was treated with cefpodoxime and doxycycline for community-acquired pneumonia, her symptoms resolved, and she was discharged after 4 days.
Two weeks after discharge, she presented with fever and meningismus. Lumbar puncture (LP) was delayed until reversal of anticoagulation. Following antibiotic initiation, LP was completed and revealed 831 nucleated cells/uL (87% neutrophils), 118 mg/dL protein, and 28 mg/dL glucose. All cerebrospinal fluid (CSF) microbiological tests returned negative. Magnetic resonance imaging (MRI) of the head was unremarkable. Due to persistent fevers, she was transitioned to meropenem and trimethoprim-sulfamethoxazole (TMP-SMX) and clinically improved. She was discharged after 9 days in the hospital, and she completed 3 weeks of meropenem and 2 weeks of TMP-SMX at home. TMP-SMX was stopped early due to severe drug-induced thrombocytopenia to a nadir of 18th ou/ uL, which resolved shortly after cessation.
Two weeks after antibiotic cessation, she presented with new-onset generalized tonic-clonic seizure and fever. She was started on meropenem, vancomycin, and acyclovir. LP was completed after antibiotic initiation and revealed 7 nucleated cells/uL, 56 mg/dL protein, and 51 mg/dL glucose. CSF microbiologic tests were again negative. MRI of the head revealed left sphenoid wing osteomyelitis, left frontal pachymeningitis, and extra-axial empyema with an intraparenchymal component and surrounding cerebritis ( Figure 1A , B). She underwent nasopharyngoscopy and left sphenoid bone biopsy with negative cultures. A dural tissue biopsy was performed, and the culture showed 1+ nonlactose fermenting gram-negative bacilli, identified by the New York State Public Health laboratory, Wadsworth Center, as Burkholderia pseudomallei. After a 23-day hospitalization, her symptoms resolved, and she returned home on meropenem with addition of doxycycline.
DISCUSSION
Melioidosis is an infection caused by B. pseudomallei, a nonlactose fermenting gram-negative bacillus with a characteristic "safety pin" appearance on gram stain. It is found in soil and groundwater in endemic areas, namely northern Australia and Southeast Asia [1] . Local and travel-related cases are increasingly reported in the Western hemisphere, including the Caribbean, Mexico, and Central and South America [2] [3] [4] [5] .
B. pseudomallei may be transmitted from the environment via percutaneous inoculation, inhalation, or ingestion. Subsequent infection may be asymptomatic (evidenced by high seropositivity in endemic regions), latent (4% of cases in the Darwin Prospective Study, with reactivation described years after exposure), chronic, or acute [6] . Manifestations of acute melioidosis vary and partially reflect the mode of transmission. Acute disease ranges from limited cutaneous involvement to pneumonia, sepsis, and central nervous system (CNS) disease [6] . In the Darwin Prospective Study, pneumonia was the primary focus of infection in 51% of cases, and incidence of pneumonia was correlated with rainfall [6] . The majority of cases occur in the rainy season, and intensity of rainfall was an independent predictor of fatal outcome [7] . CNS disease only accounted for 3% of melioidosis cases in northern Australia and is rarely seen in other geographic regions [6] . B. pseudomallei has a predilection for the frontal lobe and brainstem and may manifest as stroke, meningitis, encephalitis, or abscess [8] . In a case series of 12 patients with CNS melioidosis, 3 (25%) patients died and only 3 (25%) patients had a complete recovery [8] .
Diagnosis requires a positive culture, which can be difficult to obtain. In some instances, <50% of melioidosis cases will have a positive blood culture; thus culture growth may require a targeted sample [9] . Rapid detection of B. pseudomallei by polymerase chain reaction is available through public health laboratories in the United States but is not readily available in clinical laboratories. Additionally, definitive characterization can take up to a week and may be problematic, as some biochemical assays can misidentify B. pseudomallei as other bacteria [10] . Recognition of a typical susceptibility pattern (resistance to aminoglycosides and polymyxins; susceptibility to amoxicillin-clavulanic acid) may aid in identification while awaiting definitive testing [11] .
Treatment is complicated by antibiotic resistance, slow response to appropriate antibiotics, and, when indicated, the necessity of adequate CNS penetration. To avoid treatment failure, a 2-step approach is recommended. Initial intensive therapy traditionally consists of 10-14 days of ceftazidime, meropenem, or imipenem, with or without the addition of TMP-SMX [11] [12] [13] . Initial intensive therapy is followed by at least 3 months of eradication therapy with TMP-SMX monotherapy [11] [12] [13] . Relapses occur almost exclusively in patients not compliant with eradication therapy, and little evidence exists for the efficacy of regimens using other antibiotics as monotherapy for eradication [13] . Doxycycline has been used as an adjunct to TMP-SMX in eradication therapy, but when used alone, it has been associated with a higher rate of relapse [13] .
Our case is unique in (1) the geographic location in which the patient was infected, (2) the progression and extent of disease, and (3) the need for an alternative treatment regimen. The patient was probably infected in Cabo San Lucas, Baja California Sur, Mexico, via inhalation of contaminated water or dust, supported by her experience of heavy rainfall and construction during her stay, strengthening the association of travel-related melioidosis to environmental events within the Western hemisphere.
The patient developed pneumonia within a week of exposure, and B. pseudomallei was likely partially treated with the doxycycline component of her antibiotic regimen targeted at community-acquired pneumonia. Her disease then progressed from primary pneumonia to meningitis, ultimately culminating as sphenoid osteomyelitis, pachymeningitis, extra-axial empyema, and cerebritis. The extent of her CNS disease has rarely been described outside of northern Australia.
The patient's severe thrombocytopenia after 2 weeks of TMP-SMX introduced a therapeutic dilemma, as little evidence exists for eradication therapy with other antibiotics [13] . No consensus guidelines exist to guide duration of parenteral therapy for CNS melioidosis in the absence of TMP-SMX eradication, but case reports have suggested the effectiveness of a prolonged initial intensive regimen of 6 to 8 weeks [14] . Thus, we elected for a prolonged intensive therapy with a carbapenem and added doxycycline for augmentation. After approximately 5 weeks of treatment, susceptibility testing performed at the Centers for Disease Control and Prevention (CDC) revealed a lower minimum inhibitory concentration for imipenem, which was then substituted for meropenem. Since then, serial head MRIs of the patient have shown interval improvement but persistent enhancement of the left dural tissue and left frontal white matter. The patient has received a total of 21 weeks of carbapenem-based treatment overall, with a plan to continue holding chemotherapy, retry TMP-SMX in place of doxycycline, and continue imipenem-based prolonged intensive therapy beyond radiographic resolution.
A comprehensive laboratory investigation by the New York State Department of Health and the CDC was completed on the isolate, BpNY2017. Multilocus sequence typing (MLST) characterized the isolate as ST1459, which is seen in examples from South America [15] . Higher-resolution characterization with single nucleotide polymorphism (SNP) analysis of the draft whole-genome sequence (accession number: SRP145120) indicates that BpNY2017 is within the population of isolates with origins in the Western hemisphere [3] . It is also similar to but not clonal with IL2014, an isolate with ST92 from an Illinois resident who traveled to Cabo San Lucas, Baja California Sur, Mexico, during a hurricane in 2014 and returned with melioidosis pneumonia [2] . A dendrogram based on the whole-genome SNP analysis in Parsnp (Harvest 1.3) illustrates the relatedness of the 2 isolates in Figure 1C .
CONCLUSIONS
This case presentation further confirms the presence of B. pseudomallei in Mexico. Melioidosis should be a consideration in returning travelers from Mexico, if presenting with pneumonia or CNS infection refractory to routine antibiotic regimens, particularly from hurricane-prone areas.
